Several studies have shown that anterior pituitary function is affected by the ageing process. Little is known, however, about the effect acute diseases have on the anterior pituitary. Should they be associated with a disturbance of anterior pituitary hormone production, they might make anterior pituitary function tests difficult to interpret when they are most needed.
Introduction
The interplay of advancing age, disease and pituitary function is still not fully documented, despite the recent development of an impressive array of dynamic tests of anterior pituitary function.'2 These have proved invaluable in investigating younger subjects but less so in the elderly. 3 In a previous study of anterior pituitary function and reserve in hospital in-patients over the age of 75 in early convalescence, we found that many gave results that in younger people would have indicated impaired anterior pituitary function4 with the exception of ACTH function which was well preserved. It was unclear whether this difference was the result of physiological ageing, and therefore irreversible, or the non-specific and possibly transient effect of disease.
The diagnostic use of measurements of plasma levels of hormones depends on the ability to relate the measured levels to physiological and pathological changes in the gland where these specific molecules originate. Should a transient impairment of anterior pituitary function occur during acute diseases in the elderly, it could not only confuse the interpretation of these tests when they are most needed, as they are generally carried out on sick subjects, but also suggest a therapeutic intervention to remedy this deficiency. The duration of this deficiency would be an invaluable aid to indicate the duration of possible therapy.
In order to test this hypothesis we carried out a longitudinal study of the TRH test, and of the baseline gonadotrophins levels, as indicators of anterior pituitary function and reserve. The gonadotrophins are normally elevated in postmenopausal women, when the absence of the negative feedback of ovarian hormones on the anterior pituitary acts as a natural stimulation test.5 Such elevation is less consistent in men, as the male menopause occurs later, its onset is more variable in time and is best indicated by a fall in plasma testosterone level.6 '7 We performed the TRH test, and measured plasma luteinizing hormone (LH), follicle stimulating hormone (FSH) and, in men, testosterone, in recently admitted elderly patients suffering from a variety of acute diseases. These were repeated not less than 80 days after recovery and discharge home. We also compared the patients with healthier ambulatory controls, free from acute diseases, living in the community.
Patients and methods A total of 78 patients admitted to the geriatric wards at the Hammersmith and Central Middlesex Hospitals suffering from acute diseases were selected. These were the first two patients over the age of 75 admitted each week, capable of giving informed consent. Patients with conditions known to interfere with anterior pituitary function, such as thyroid disease, obesity, dementia, depression, or taking drugs known to affect it such as L-dopa or corticosteroids,4'8 were excluded. Patients were considered euthyroid if their plasma total thyroxine was within our laboratory reference range, or if outside it, their plasma thyroid stimulating hormone (TSH) was within the reference range.9
Two patients were found to have biochemical evidence of previously unsuspected myxoedema; one to have previously unsuspected thyrotoxicosis, one other was found to have been on prednisolone for chronic obstructive airways disease at the time of admission. These four individuals were omitted from the analysis of results.
This left 74 patients for study: 49 women and 25 men, mean age 82 ± 5.1. The main presenting pathological condition for each patient on admission was: left or biventricular heart failure in 22 patients, chest infection 10, cerebrovascular accident 8, cellulitis of legs 7, myocardial infarction 6, urinary tract infection 5, bleeding from peptic ulcer 4, septicaemia 2, biliary tract infection 2, generalized epileptic fit 2, food poisoning 1, hyperosmolar non-ketotic diabetic coma 1, deep vein thrombosis 1, severe pernicious anaemia 1, sciatica syndrome (prolapsed lumbar disc) 1, and shingles 1.
Subjects were not fasted; half an hour after the insertion of an intravenous cannula and with the subject resting, a blood specimen was drawn for estimation of plasma TSH, LH and FSH, total thyroxine and testosterone in men only. Soon after, a bolus of 200 tig of TRH (protirelin, Roche) was injected intravenously; blood was then drawn at 30 and 60 minutes for estimation of TSH. These tests were done soon after admission at a median of 5 days.
All patients who recovered and were discharged home had the TRH test and gonadotrophins repeated in the outpatients department about 3 months after discharge (median 104 days) provided they had not suffered from any intercurrent acute disease. A total of 44 such patients (30 women, 14 men; mean age 82 ± 5.7) were thus followed-up.
The remainder could not be retested because of intercurrent illness in 19, death before the second TRH could be carried out in eight or refusal to attend follow-up in three.
A group of age-and sex-matched ambulatory controls living at home were also recruited from local authority social centres and old people's homes. The same exclusion criteria as for the in-patients were used, plus the requirement that they had not suffered from any acute disease within the previous 3 months. The majority had some chronic illnesses and were taking medications so that they were not entirely disease free. They differed from the patients' group only in the sense that they had been free from symptomatic acute diseases for 3 months prior to the test. There were 71 controls (47 women, 24 men, mean age 82 ± 5.0).
None of the controls were found to have biochemical evidence of previously unknown thyroid disease.
Thyroxine, LH, FSH and testosterone were estimated by conventional double antibody radioimmunoassay. TSH by a highly sensitive two-site enzyme amplification immunoassay (TSH Novoclone, Novobiolab, Cambridge). Normal 
Results
In the acute patients, the mean plasma total thyroxine levels were significantly lower than in the controls and in the patients followed up after recovery (Figure la and b) . This represents the well-known transient depression of thyroid function due to acute illnesses, the so-called 'euthyroid
The &ma, TSH was significantly lower in the acute patients than in the controls and patients retested after recovery and discharge home (Figure 2a and b). In the cohort which was followed up (N = 44), only two (4.5%) acute patients had an elevated baseline TSH but four (9%) after recovery; six (14%) acute patients had a subnormal baseline TSH, but only three (7%) at follow-up; nine (20%) acute patients had a subnormal Ama TSH, only four (9%) after recovery. Among the controls (N = 71), six (8%) had an elevated baseline TSH, 0 (0%) a subnormal baseline TSH, and only seven (10%) a subnormal Am. TSH. Plasma gonadotrophins-women (Table I) Plasma LH was lower in the acute patients compared to controls (P = 0.17) and significantly higher in the patients followed up after discharge, when compared with their initial values (P < 0.001). In our cohort of acute patients (N = 27), a subnormal LH was found in 26 (96%), but in only 18 (67%) after recovery. Plasma FSH was also significantly higher in the controls (P= 0.05) and after recovery from acute diseases (P = 0.04). In our cohort of acute patients, a subnormal FSH was found in eight (30%), but in only three (12%) after recovery.
Plasma gonadotrophins-men (Table I) Similar results were obtained in men, with plasma gonadotrophins being significantly higher in controls (LH: P = 0.01; FSH: P = 0.05) and at followup (LH: P = 0.03; FSH: P = 0.01). In our acute cohort (N = 13), only two (15%) had subnormal LH values, but none at follow-up; similarly one (8%) acute patient had a subnormal FSH, none after recovery.
Plasma testosterone
This was lower in the acute patients compared with controls (P = 0.02, Figure 3 ) and significantly improved after recovery (Table I, Such studies, however, generally reported a decrease of single pituitary hormones. In the elderly this impairment is more global but seems to spare ACTH function.4 Its real incidence is likely to be greater than in the present series of patients, whose mortality was eight of 74 (11%), about half that of all our acute patients which is about 20%; our exclusion criteria had left out the most ill.
The absence of clinical signs of hypopituitarism in these patients resembles the lack of clinical signs of thyroid disease in the so-called 'euthyroid sick syndrome',"' in which a transient impairment of thyroid function tests occurs during the course of acute diseases. It would be inappropriate, however, to call this state 'eupituitary sick syndrome', as we have demonstrated altered anterior pituitary function in these patients.
The occurrence of this dysfunction can confuse the interpretation of endocrine function tests. '5-17 For example, patients with a low plasma thyroxine and a normal TSH level may be suffering from the 'euthyroid sick syndrome' or be hypothyroid with an acute illness temporarily decreasing the TSH level.'8 Plasma free thyroxine and tri-iodothyroxine should in theory help in clarifying the diagnosis but they too have often been found to be decreased in the presence of acute diseases:'9'20 our experience is in keeping with this. Despite these problems, tests ofanterior pituitary function and reserve remain of great value in the investigation and management of endocrine diseases in the sick elderly, but should be interpreted with caution. They may have to be repeated after recovery when abnormal and/or do not fit with the clinical picture.
Why does this pituitary impairment occur? The transient reduction of gonadotrophins levels, and testosterone in men, is a form of hypogonadotrophic hypogonadism,2' probably the remnant of the teleologically important decrease in sexual function which occurs during severe diseases in the young.2223 Survival takes priority over reproduction in younger acutely ill subjects.
It is less clear whether there is a teleological purpose for the decreased pituitary production of TSH during acute diseases. There has long been a theory that the 'euthyroid sick syndrome' is beneficial for survival.24 This is difficult to reconcile with the fact that untreated myxoedema may suddenly worsen and at times proceed to coma during acute diseases, and greatly benefits from thyroid replacement therapy, which is life-saving in these circumstances. 25 We think that the dysfunction highlighted by this study could contribute to the high mortality of acutely ill elderly patients. In conclusion our study has shown that acute diseases in elderly patients over the age of 75 often cause transient impairment of several anterior pituitary functions, as well as of the thyroid, and of the gonads in men. This may cause diagnostic difficulties, and decreases the specificity of these tests. 26 We think that the dysfunction highlighted by this study shows that the development of an effective therapeutic intervention is needed for some of these elderly patients. 
